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Prevalence of Stunting among under-five children is very high in 
many developing countries of the World. As step towards reducing 
the prevalence, there is need to identify the important determinants 
and the Trend of Stunting in the specific context. This paper 
examined the general trend and determinants of stunting among 
children 0-59 months in Nigeria. The anthropometric indices Height 
for age z-score was used to determine a child’s nutritional status 
as whether a child is stunted and the impacts of some 
socioeconomic, Demographic, Community level, Environmental 
and maternal factors on this are determined. Results from this 
study shows that Child’s sex, mother’s birth interval, Mother’s and 
their partner’s educational status, Locality, geopolitical zones of the 
mother’s, Wealth index, parents source of drinking water among 
others contributed positively to Stunting among children 0-59 
months in Nigeria (p < 0.05). The general results showed that 
Stunting among less than five years children in Nigeria has 
significantly improves over time between 1990 and 2003 (p < 0.05). 
Although following a sinusoidal pattern. Five waves of national data 
from the Nigerian Demographic and Health Surveys for 1990, 
1999, 2003, 2008 and 2013 were employed in the study. 
 
Keywords: Stunted, Malnutrition, Anthropometry, Height for Age, 
Logistic Regression. 
 
1.0 INTRODUCTION  
Malnutrition is a condition that occurs when people consistently do 
not consume or absorb the right amounts and types of food and 
essential nutrients. Globally, it contributes to nearly half of all child 
deaths, that is, more than 3 million children each year (Robert et 
al., 2013). It leads to lower individual productivity, deterioration of 
health, and lower life expectancy Caulfield et. al., (2004) and 
hinders the potential for countries to reduce poverty and maximize 
socioeconomic development (Pelletier and Frongillo, 2003). 
Poverty, poor health, nutrition, and deficient healthcare derail the 
potential for cognitive development of about 200 million children 
under age 5 in developing countries (Grantham et. al., 2007). Child 
malnutrition is a major international public health problem with 
consequences for both individuals and societies. Of 555 million 
children aged 0 to 5 years living in developing countries, 177 million 
(32%) are stunted (chronic malnutrition) (Ezzati et. al., 2002). One 
of the main indicator of childhood malnutrition is stunting, when 
children are too short for their age. Stunted children have poor 
physical growth and brain development, preventing them from 
thriving and living up to their full potential.  
Stunting is defined as low height for age (i.e. < - 2 SD) from median 
height for age of reference population (Black et. al., 2008). Stunting 
may be a result of prolonged inadequate dietary intake, repeated 
infections or both. High stunting rates have been observed in 
children living in resource limited environments. There is evidence 
that stunted children may grow up to be adults who perform poorly 
education wise and will be less economically and physically 
productive (FASEB, 1995). Linear growth retardation also known 
as stunting is a useful anthropometric measure for children in terms 
of its positive correlation with social and economic deprivation. 
Stunting is now acknowledged as the best proxy measure for child 
health inequalities (Carlson et. al., 2008; WHO, 1995).   
Several studies in low-income countries have indicated that male 
children are more likely to be stunted than their female 
counterparts, most of them in sub-Saharan Africa. A recent study 
disaggregated stunting prevalence rates by sex and socio-
economic status (SES), it was revealed that in poorer households 
more boys were stunted than girls, and that the sex differences in 
stunting rates did not exist among children belonging to socio-
economically better off groups (Pradhan et. al., 2003). Wamani et. 
al., (2004), the trends in child malnutrition between 1990 and 2013. 
They described stunting (low Height for age) as manifestation of 
undernutrition and exposes the child to health risks; in their severe 
forms. It stated that this constitute a threat to the child’s survival. 
According to the study, the prevalence of stunting in Nigeria 
changed marginally between 1990 and 2013 from 43% to 37%. The 
findings of a study on factors affecting Nigerian children’s 
nutritional status suggest that households’ economic status is 
significantly associated with their nutritional status. The very poor 
and the poor constitute 74% of the population and cannot afford a 
nutritious diet (STC, 2016). In Nigeria, children from the poorest 
households are almost 3 times more likely to be stunted and almost 
4.3 times more likely to be severely stunted compared to children 
from the wealthiest households (Wamani et. al., 2004). The aim of 
the study is to determine the trend and risk factors of Stunting 
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2.1 Dependent Variable 
2.1.1 Height for age (stunting)  
The anthropometric indices, height for age of children were 
calculated using growth standards published by the World Health 
Organization (2006). These growth standards were generated 
through data collected in the WHO Multicentre Growth Reference 
Study and expressed in standard deviation units from the 
Multicentre Growth Reference Study median. The height-for-age 
index is an indicator of linear growth retardation and cumulative 
growth deficits in children which is often associated with acute 
starvation and/or severe disease (Black et. al., 2008).  Children 
with height-for-age Z-score below minus two standard deviations 
(−2 SD) from the median of the WHO reference population or less 
than third percentile (< 3𝑟𝑑) are considered to be stunted or 
chronically malnourished children (Hosmer and Lemeshow, 2000). 
 
In this research work, the response, Height for age (stunting) is 
measured based on the following binary categorical scale: 0 if 
“Normal” (i.e., if the 𝑖𝑡ℎ child is normal) and 1 if “stunted” (i.e., if the 
𝑖𝑡ℎ child is stunted). 
𝑦𝑖 = { 
1        if the ith child is stunted  
0          if the ith child is normal
                            (1) 
 
 Apart from Height for age which is the response variable, 
information on the following independent variables was also 
available in the data, and they were therefore, included in data 
analysis. These are mother’s and her partner’s levels of 
educational attainment which are categorized into “no education,” 
“primary,” “secondary,” and “higher” educational status with “no 
education” being the reference category.  Other factors considered 
are Wealth index, Ethnicity, preceding and succeeding birth 
intervals, partners desire for children, source of drinking water, 
locality (urban or rural) where mother domiciled at the birth of the 
child, and others. Based on the 36 states and the federal capital 
territory (FCT) Abuja that make up the Federal Republic of Nigeria, 
the entire country has been divided into six mutually exclusive 
geopolitical zones comprising the North- East, North-West, North-
Central, South-East, South-West, and South-South zones. While 
all these geopolitical zones may be similar in term of belonging to 
the same federation unit of Nigeria, each of them is unique in term 
of their sociocultural characteristics. Given this background, it is 
therefore necessary to compare the stunting on children from these 
six different geopolitical zones. This was fully captured and 
discussed in this study. The trend pattern of stunting on children 
aged 0-59 months, two dummy variables were created for the years 
of study beginning from 1990 to 2013 with 1990 being the reference 
category. This enables easy examination and comparisons of 
trends pattern of stunting behaviour on children in Nigeria from 
1990 to 1999, 1990 to 2003, and 1990 to 2008. 
 
2.2 Binary logistic regression analysis 
Binary logistic regression analysis was employed to analyse the 
data. The binary logistic regression is a type of regression which is 
used when the response variable is dichotomous and the predictor 
variable are of any type. In binary logistic regression, a single 
outcome variable 𝑌𝑖 (𝑖 = 1,2, … , 𝑛) follows a Bernoulli probability 
distribution that takes on the value of 1 with probability 𝑃𝑖 and 0 
with probability 1 − 𝑃𝑖. 
2.2.1 Odds ratio 
Logistic regression analysis utilizes odds and odds ratio. The odds 
of success are simply the ratio of probability of success 𝑃 (the 
probability that a patient will survive or Y = 1) to the probability of 
failure 1 − 𝑃 (the probability that a patient will not survive or Y =




    (2) 
The odds are non-negative with value greater than one when a 
success is more likely than a failure. The odds ratio denoted by 
𝑂𝑅, and is defined as the ratio of the odds for Y = 1 to the ratio 








    (3) 
Odds ratio is an estimate of the risk of an exposed group relative 
to a control group or unexposed (reference group). Odds ratio less 
than 1 indicates negative relationship and odds ratio greater than 
1 indicates positive relationship and odds ratio equal to 1 indicates 
no difference between exposed and control group. 
 
2.3 Logistic Regression Analysis Model 
Logistic regression model is used to study the relationship between 
a categorical or qualitative response (outcome) variable and one or 
more explanatory variable (independent or predictor) variables. In 
case of one predictor variable 𝑋 and one dichotomous outcome 
variable Y, the logistic model predicts the logit of Y from 𝑋. The 
logit is a natural logarithm of odds of Y. Simply the logit model can 




) = 𝛼 +  𝛽𝑋    (4) 
Hence, 
𝑃(𝑋) = 𝐸(𝑌 𝑋⁄ ) =




        (5) 
Where 𝑃 is the probability of the outcome of interest, 𝛼 is the Y 
intercept (constant) and 𝛽 is the slope parameter. 𝑋 is predictor 
that can be categorical or continuous variable and Y is always 
categorical (dichotomous). The simple logistic regression model 




) = 𝛼 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑘𝑋𝑘   (6) 
 
Therefore, 
𝑃(𝑋) = 𝐸(𝑌 𝑋⁄ )
= [𝑝(𝑌 = 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒(𝑜𝑢𝑡𝑐𝑜𝑚𝑒) 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡) 𝑋1 = 𝑥1⁄ , 𝑋2




     (7)  
Where 𝑃(𝑋) is the probability of the outcome of interest, 𝛼 is the 
𝑌 intercept (constant) and  𝛽𝑠 are the slope parameters. 𝑋′𝑠 are 
the set of predictors. 𝛼 and 𝛽𝑠 are estimated by the MLE method 
(NPC and ICF, 2013). 
 
3.0  DATA ANALYSIS AND RESULTS 
 
3.1  Data Source 
The data employed for this study are from the four waves of the 
Nigeria Demographic and Health Surveys (NDHS). The survey was 
implemented by the National Population Commission (NPC) in 
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conjunction with ICF Macro, Calverton, MD, USA. For 1990, 1999, 
2003, 2008 and 2013. For each NDHS data, a representative 
sample of W, households was selected for the survey; with a 
minimum target of I completed interviews per state. A stratified 
three-stage cluster design consisting of k clusters, k1 in rural areas 
and K2 in urban areas was used in the selection of samples for the 
survey, (multistage sampling). For each cluster, a fixed sample of 
n households was selected. All women of reproductive ages 15–49 
years and men aged 15-59 years who were either permanent 
residents of the households or visitors present in the households 
on the night before the survey were eligible to be interviewed. Child 
recode data of the surveys were used for all analyses of the data.  
The principal objective of the Nigeria Demographic and Health 
Surveys is to provide current and reliable data on fertility and family 
planning behaviour, child mortality, child nutritional status, 
Anthropometrics indices, the utilization of maternal, and child 
health services, as well as knowledge and attitudes towards 
HIV/AIDS. Traditional statistical techniques assume that individual 
observations (responses) are independent from one another 
.However, due to the hierarchical nature through which these data 
were collected, it is sometimes appropriate to assume that 
responses from individuals that are within the same clusters might 
be correlated and those in different clusters are uncorrelated. 
Therefore, responses on child nutrition for the respondents that 
belong to the same cluster are assumed to be correlated but 
uncorrelated between different clusters. 
The NDHS data for 1990, 1999, 2003, 2008 and 2013 contained 
Socio-demographic, community level, Environmental, proximate 
determinants (Maternal, delivery, and child factors) related 
responses from 7,902, 3,552, 5,138, 28,647 and 8,658 mothers of 
reproductive ages, Respectively .Thus, a total of 53,897 
respondents were involved in the five NDHS data sets combined. 
Out of this figure, information On Height for age is 49,276. 
Moreover, respondents with incomplete information were excluded 
from the final analysis. 
 
3.2 Descriptive and bivariate analysis 
The descriptive results (in absolute figures and percentage) and 
the chi-square results based on bivariate analysis are given in 
“Table 1” below. The bivariate analysis was used to determine the 




Table1: Descriptive and Bivariate Analysis Results 
 
Science World Journal Vol. 16(No 1) 2021 
www.scienceworldjournal.org 
ISSN: 1597-6343 (Online), ISSN: 2756-391X (Print)   
Published by Faculty of Science, Kaduna State University 
 




* denotes significance at 0.05 level of significance
The bivariate analysis result shows that the association between 
Respondent’s month of birth (p = 0.058), Time to get to water 
source (p = 0.069), Preceding birth interval (p = 0.174), Succeeding 
birth interval (p = 0.067) and height for age (response variable) are 
insignificant at 5% level of significance. 
Analysis of all the five waves of the NDHS data, and the result 
obtained are presented in this section. From the distribution of 
stunting behaviour for all the 49,909 children 0-59 months that are 
involved in this study as presented in Table 1. It was observed that 
about three quarter (77%) of the children 0-59 months are stunted 
in Nigeria. 
From the descriptive statistics in table 1, it was revealed that about 
70% of children are from rural community of the country out of 
which 56% are stunted.  50% of stunted children were born by 
illiterate women and 40% were born by illiterate parents. 57% of 
the stunted children belonged to the mothers who give an interval 
of less than twelve months from one birth to another birth and 
among the stunted children 39% are males and 37% are females. 
Table 1 has also shown that 27% of stunted children belonged to 
the parents that used sachet water as their drinking water.  It was 
also revealed that 9% of the children whom where breastfed 
immediately after birth are stunted, 25% of the stunted children are 
among those whom were breastfed within the first hour after birth, 
while 26% of the stunted children are those who were breastfed 
hours after delivery. With respect to the six geopolitical zones in 
Nigeria, children from the North-Eastern zone had the worst cases 
of stunting among children 0-59 months in Nigeria with (21%) and 
the North- Central region zone had the best cases of stunting 
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among children 0-59 months in Nigeria with about (5.3%). 
In terms of Wealth index, 39% of stunted children are from poor 
family, 22% from middle class family, and only 15% of stunted 
children belonged to a rich family. 90% of the covariates in “Table 
1” from the Pearson’s chi-square test of bivariate association 
between each of the previous identified factors and the response 
variable (Height for age), is significant at 5% level. 
 
Table 2: Frequency Distribution (Percentage in parenthesis) of all 
the 49,909 Children by their Nutritional Status Behaviour from 1990 
to 2013 
 
* denotes significance at 0.05 level of significance 
 
The chi-square test of association between Height for age 
(stunting) and years of study is statistically Significant (𝑃 = 0.000) 
at 5% level of significance. 
In terms of trend of stunting behaviour among the children 0-59 
months from 1990 to 2013, the summary statistics in “Table 2” 
revealed decrease in the cases of stunting from 1990 to 1999 in 
which the percentage of stunted children dropped from 9.0% in 
1990 to 3.9% in 1999. However, this apparent improvement in the 
reduction of cases of stunting was not sustained for long before the 
percentage of stunted children increased in the country up to 7.7% 
in 2003. In 2008, the prevalent of stunting among the children 0-59 
months has become worst, as the percentage of stunted children 
rise up to 43.1%. There was a drastic decrease of stunting cases 
among children 0-59 months between 2008 to 2013 in which the 
percentage of stunted children dropped from 43.1% in 2008 to 
13.0% in 2013.This shows that the trend undergoes sinusoidal 
(quadratic) pattern which revealed an apparent improvement from 
1990 to 1999 and between 2008 to 2013, but there was a high 
deterioration prevalence of stunting in 2008. 
 
 
Figure 1: The Line Graph of Number of Cases of Stunted and 
Normal Children Age 0-59 Months from 1990 to 2013 
 
The graph shows a sinusoidal behaviours over the period with 
apparently similar experience recorded in 1990, 1999 and 2003 
among the stunted and normal children. But there was a high 
deterioration prevalence of stunting in 2008. 
 
The odds ratio (OR), standard error, 𝑃 value, 95% confidence 
intervals, and the percentage change in odds ratio for unit change 
in the level of each of the risk factors are presented in Table 3 
below. 
 
Table 3: Results of Logistic Regression Model of Stunting among 
Children 0-59 Months     on some Socio-demographic, 
Community Level, Environmental, and Maternal Factors 
 
* denotes significance at 0.05 level of significance 
 
According to the result of logit model in “Table 3” above  revealed 
that child’s sex is associated with stunting in Nigeria, more 
specifically, female children have about 30% ( OR=0.697, p=0.021) 
lower risk of being stunted compared to the male children. Mothers 
education is also associated with stunting, and the result has 
revealed that mothers with primary level of education have a 
reduced risk of about 37% (OR= 0.623, p=0.001) of having a 
stunted children compared to their illiterate counterparts, and the 
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mothers who have secondary and above levels of education have 
lower risk of about 41% (OR=0.594, p=0.000) of having a stunted 
children relative to their illiterate counterparts. Similarly, mothers 
whose husbands (partners) have a primary level of education have 
a reduced risk of about 21% (OR=0.786, p=0.044) of having a 
stunted children compared to their illiterate counterparts. 
In terms of locality (mothers place of residence), the result showed 
that mothers that deliver in the rural communities have a higher risk 
of about 62% (OR=1.621, p=0.020) of having a stunted children 
compared to the mothers that deliver in the urban communities. 
The result further revealed that children that were breastfeed within 
the first hour after birth have increased risk of about 17% 
(OR=1.178, p=0.008) of being stunted compared to the children 
that were breastfeed immediately after birth. In the same manner, 
children whom were breastfeed within hours after delivery have a 
higher risk of about 18% (OR=1.180, p=0.024) of being stunted 
relative to the children that were breastfeed immediately after 
delivery. 
 
The result also revealed that mothers who take an interval of more 
than twelve months between one birth to another birth are 23% 
(OR=0.770, p=0.000) less likely to have a stunted children relative 
to their counterparts that give an interval of less than twelve months 
between one birth to another. In terms of wealth index, the model 
has revealed that children that were born in average class family, 
have a reduced risk of about 20% (OR=0.800, p=0.001) of being 
stunted compared to the children that were born in poorest family. 
Likewise, children who were born in richest family are about 42% 
(OR=0.577, p=0.000) less likely to be stunted relative to the 
children whom were born in the poorest family. 
In terms of geopolitical zones, the behaviour of stunting among 
children 0-59 months in Nigeria across the six geopolitical zones 
differ. Out of all the 49,909, o-59 months children that are involved 
in this study,  the result in “Table 3” above has shown that 
geopolitical zones of the children is negatively associated with 
stunting. More specifically children from the North-Eastern zone 
have a higher risk of about 153% (OR=2.562, p=0.000) of being 
stunted compared to the children in the North-Central zone. Also 
children from the North-West, South-West, South-East, South- 
South, and the South-West zones have a higher risk of 105% 
(OR=2.050, p=0.000), 33% (OR=1.325, p=0.000), 21% 
(OR=0.790, p=0.015), and 38% (OR=1.377, p=0.000) of being 
stunted respectively, compared to the children in the North-Central 
zone. This shows that the probability of mothers to give birth to 
stunted children is higher in the North-Eastern zone, followed by 
North-West, South-East, South-South, and South-West, in that 
order. 
 
The result of the logit model has also shown the sinusoidal trend 
that characterized the behaviour of stunting among children 0-59 
months in Nigeria, from 1990 to 2013. It was revealed that the 
relative risk (odds) of children to be stunted has significantly 
reduced by about 47% (OR=0.526, p=0.001) from 1990 to 2003. 
The risk of children to be stunted has significantly increased by 
150% (OR=2.498, p=0.000) and 42% (OR=1.422, 0.002) from 
1990 to 2008 and from 1990 to 2013 respectively. The odds ratio 
estimates from the logit model for the year 1999 was 1.085 which 
is not significant at 5% level (p=0.288), and hence it was removed 
from the analysis. This further entails that there is no significant 
increase in the cases of stunting among children 0-59 months in 
Nigeria from 1990 to 1999. 
4.0 CONCLUSION 
Child nutritional status assessment not only serves as a means for 
evaluating the health condition and survival of children but also 
provides an indirect measurement of the quality of life of an entire 
population. Findings from this research have provided information 
which permits opportunity of discerning the trend and determinants 
of stunting in Nigeria. Mother’s educational status plays an 
important role at determining a child being stunted. Out of 49,909 
mothers covered by this study, about half (precisely 24,833) of 
them are illiterates who can neither read nor write. Unfortunately, 
about 40% (20,074) of the stunted children belonged to the 24,833 
illiterate mothers which coincided with the conducted by (Akombi 
et al, 2017), mothers with primary and secondary education are 
less likely to be stunted compared with mothers with on education 
OR (0.42 & 0.31). The cases of stunting, significantly decrease 
(between 1990 and 1999 and between 2008 and 2013) which is 
also based on the report of World Bank data 1990-2018 on 
prevalence of stunted child in Nigeria. Obviously, this is not 
unconnected with apparent increase in literacy levels among 
women of reproductive age in Nigeria over time. The localities 
where mothers domiciled up to the time of delivery also play a 
significant role at determining a child to be stunted. About 70% of 
the mothers who lives in the rural areas, their children were stunted. 
The relative risk of stunting among children 0-59 months increased 
by about 62% for children living in the rural areas compared to their 
counterparts living in the urban areas (OR=1.621, p=0.020). These 
results generally shows nursing mothers that live in urban areas at 
the time of delivery are less likely to deliver stunted children 
compared to their rural counterparts. Based on (Akombi et al, 2017) 
mothers residing in urban their children are 56% less likely to be 
stunted. Wealth index also plays a significant role at determining a 
child being stunted. The study shows that among under five 
children that are stunted in Nigeria, 39% (precisely 16,373 children) 
are from poor family, 22% (precisely 9,269) are from average family 
and only 15% (precisely 6,213) are from rich family. The study has 
further shown mothers from average family, and rich family are 
20% and 42% less likely to deliver a stunted children respectively, 
relative to their counterparts that live in the poor family. Based on 
the research conducted by (Akombi et al, 2017) poor, middle, rich 
and richest family are 36%, 61%, 64% and 78% less likely their 
children to be stunted compared to the poorest family. 
The geopolitical zone in which the child resides has a part to play 
in the likelihood of children being stunted. Although appreciable 
decrease in the percentage of stunting recorded in the North-
Central with about (5.3%, precisely 2,623) relative to others. While 
the worst percentage of stunting were recorded in the North-
Eastern part of the country with about (21.3%, precisely 10,647) 
relative to others. The entire results of the study has shown that 
children that reside in the Northern region of the country exhibit a 
greater tendency of being stunted compared to children in the 
Southern region of the country. Based on report of (Akombi et al, 
2017) north East and North West are 2.20 and 4.62 times more 
likely to be stunted compared to North Central. South East, South 
West and South are 0.58, 0.73 and 0.94 times less likely to be 
stunted compared to North Central.   
Child’s sex also plays an important role at determining a child being 
stunted. We observed that 39% of the stunted children of under five 
years of age were males while 38% were females. Furthermore, 
the study shows that a female child is 30% less likely to be stunted 
compared to a male child. Based on research conducted by 
(Akombi et al, 2017) females are 21% less likely to be stunted. 
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Other risk factors associated with stunting and wasting are 
mother’s birth interval, the time a child breastfed after birth, 
partner’s education status, sex of household head, and parents 
source of drinking water. 
In view of this, the study recommend that Sustainable approaches 
to addressing stunting (chronic malnutrition) encompass 
strengthening livelihood systems for poor people and supporting 
policies that improve women’s nutrition, childcare practices and 
increase access to nutritious food. At the community level, 
intervention among uneducated mothers of low socioeconomic 
status is also needed and such intervention should focus on 
mothers residing in the Northern geopolitical zones especially the 
North-Eastern part of the country. These would tremendously help 
at reducing the spate of neonatal deaths in order to align Nigeria 
with the WHO global nutrition target of achieving a 40% reduction 
in the number of stunted children under 5 years by 2025 
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